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The constituents of the food of honeybee larvac, as 
of animals in general, consists of mixtures of carbohy- 
Grates, proteins, fats, mineral salts, water, and pre~ 
sumably vitamines, according to Bertholf (1927). Parker 
(1926) quotes Table I from Von Planta, 1889, to show the 
composition of larval foods, 

The only materials normally brought into the 
hive are nectar (which 1s transformed into honey), 
pollen and water. Obviously this lerval food is not 


merely a mixture of honey and pollen, but consists in 
great part of glandular sesretions of the adult bees. 

fhe food of the adult honeybee likewise consists only 
of pollen anf nectar. Pollen is the principal source of 
protein in the bees’? diet. Pollen, or its derivatives — 
stored in the body, is an essential element in the food of 
all bees in the hive, both young and adult at all times, 
since the workers are able to prodmee the glandular proe 
teid food only from the pollen which they themselves have 
eaten (Snodgrass, 1925). 

Quoting again from Parker (1926), we find chemical 
analyses of pollen grains as given in Table II. 

"A leek of pollen causes a cessation or a slackening 
of brood rearing, while pollen coming to the hive acts as 
@ stimlus to breod rearing. When there fs a plentiful — 
supply of pollen in the hive ani other conditions are 
favorable, brood rearing progresses rapidly" (Parker, 
1926). Parker also found that substitutes for pollen, 
such as rye, wheat, oats, pea meal, corn, tmekvheat ground 
fine, ond Mellin's food, are not beneficial. Larvae fed 
these foods were found to die just after the period of 
mass feeding. 

The other food constituent brought to the hive by 
honeybees is nectar. Strictly speaking, nectar is a 


suger (sucrose) gathered from flowers by bees (Root, 1923). 
It ts thickened end transformed by them into honey. An 
analysis of honeys as given by Brown and Young (1908), in 
fable ITI, shows that it contains the remainder of the 
constituents necessary for the life processes of the bee. 

Thus, the carbohydrates are supplied from the nectar 
sources, and from physiological and chemical Imowledge it 
is known that the fats are synthesized f¥om the earbohy- 
drates within the body of the insect. 

Pollen represents the male element of reproduction 
in seed plants. The pollen grains are very minute ani 
ere produced in small sace on the tip of the steamen, come 
monly celled the anthers, When ripe, the breaking of the 
sac sets the greins free in great abundance. 

Pollination is the fertiligation of the blossoms of 
@ plent resulting in the development of seed. The active 
ities of the bee in securing pollen has been know to be 
perhaps the greatest factor in fertilizing plants. ‘The 
work of Hutson (1926) recognizes that honeybees and 
bumblebees are the most important insect pollenigers in 
southern New Jersey. . 

The secretion of nectar is at once one of the most 
remarkable and baffling functions of plant life. Foliage 
leaves are fectories in which are made the carbohydrates, 


foods required for the growth of plants, But in nectar 
georetion the plant parte with the food that it hes just 
mamafectured. It was C. Konrad Sprengel, 2 German rector, 
who in 1793 first steted the opinion that nectaries are 
for the purpose of furnishing a sweet substance intended 
to attract insects in the fertilization of plants (Cook, 
1985). | 

Snodgrass (1925) deseribes. in deteil the method by 
which the nectar is taken up through the lebium end into 
the honey ene. Castecl (1912) deseribes the method of 
gathering pollen; as does Lineburg (1926) end Parker 
(1926). In general, the pollen ie leosened from the 
flower by biting, clewing or merely brushing the body 
against the anthers. When e considerable amount of pollen 
is attached to the various parts of the bedy it is brushed 
together by the ection of the three pairs of legs and 
finally deposited upon the pollen combs of the third pair 
of legs, whenee it is packed in the corbieulee or pollen 
baskets. 

The method of coming into proper contest with the 
pollen to be collected is classified by Parker according 
to the type of flower or floral arrangement: 


@. Open type (Sliver maple). 

The worker bites the anthers with ite man« 
Gibles and pulls them toward ite body with the front legs 
while it runs rapidly over the flowers, all the while 
packing the pollen in the pollen baskets. This type come 
prises candelion, elm, boxolder, cherry, hard maple, pear, 
apple, streuberry, buckeye, rose, bess wood, aster, 
spiraca, and honey locust. 

be Tubular type (Honcysuckles). 

The bee alights on the corolla and inserts 
ing is usually incidental, end the quantity of pollen 
gathered is smalle The pollen ecolleeted adheres to the 
mouth parts or to the fore legs. Flowers in this group 
aves Japanese berberry, lilac, snowberry and Russian 
(Olives 

Gs Closed type (Clovers). 

The bee alighte on the wing of the flower 
and separates the keel fron the wings by foreing the fore 
legs between them on either side. Pollen is gathered on 
the fore legs and mouth parts and peeked while bee ia fly- 
ing from one flower to another. In the larger flowers 
the body is wedged into the opening, Plowers in this 
group are: redbud, Siborien pea tree, elovers, bleck 


leoust. 

@ Spike or eatking type (Willows). 

The bee alights at base or lower part of 
flower group, runs up the eaticin o short distance, then 
flys away to pack what pollen has been gethered, then re+_ 
turns for more. It my not setually alight on cetkin, but 
morely brushes the anthers. Flowers of this group are: 
poplars, pines, giant ragweed, corn, welmuts, oaks. 

The number of trips made by a bee has been noted by 
observers and experimenters to vary from four to 110 
trips per day. The most recent and outstanding work on 
this hes been done by Park (1028), who finds that the tine 
required for gathering a load of nectar varies greatly, 
but under favorable conditions one hour is emple time for 
@ nectar-carrier to make & round trip, averaging ten trips 
por day, Tho time required for 6 pollen«sarrier to make 
® round trip varies greatly, but when gathering from corn 
under favorable conditions, trips were completed in a 
Quarter of an hour or less on the average. 

Parker (1926) found that 25 per cent of bees obe 
served collected pollen only, 17 per cent gathered both 
pollen and neetar on the same trip, and 58 per cent cole 
lected nectar alone. 


The flows of nectar which are of value for surplus 
colonies are strong, but eaviler honey-flows are of great 
value in providing steres end in furnishing e stimulus to 
breeding (Phillips, 1986). Por eech locality it is, 
nectar end pollen be Imown end that the usual time of 
blossoming be learned. 

Rastern Kansas lies in the Central Lowlands and the 
western two-thirds is a part of the Great Pleins. Serrill 
(1922) liets the following ae honey plente of Kansas: 
alfalfa, white sweet clover, yellow sweet clover, white 
clover, heartecese, alslke clover, dandelion, beaswood, 
geldenrod, Spanish needle, frult bloom, soft maple, elm, 
box elder, and perbaps persimuon, aster, bleck locust 
and sume. | 

Manhatten, Mansas ia located om the eastern edge of 
the Great Pleine region. ; 


it is a imown fect that the ecological conditions of 
aifferent localities Induce differenees in plants produce 
ing pollen ond nectar, affeeting the aveilebility of the 
pollen and nectar to the honeybees. The beckeeping 


litereture sbounds with stetements ae to the availability 
of cortain plants in eertein lovelities, 

Definite information concerning the bloowing sesaon, 
availability to the honeybees, and the relative importance 
of the various honey plents at Manhattan, Kensas, was 
lacking, 80 tlw present etudy wes undertaken. 

Dye Ke be forker had teruinated s similiar seasonal 
@tudy at Amos, lowa in 1924. At hie suggestion the 
problen was underteken in the spring of 1027. At that 
tiwe tho elms of the problem were two fold; vis: 

le To secure a clionoclogical sequence of bicouing 
dates of the food plants of honeybees for this locality. 

2. To determine which food, pollen or nectar op 
both, is secured by the honeybee from each species of 
plant, end the reletive amout of such food. 

Due to pressing coxwrelal interests the problem wes 
not ¢erried through the sumer of 1987, dut wes again 
teken up in the spring of 1020. By this time it was 
wealiged that observation alone alght be afsleading, as 
bees were apparcntly attrected to certain plants but wore 
securing Little or no pollen or necter from such spocice., — 
Accordingly, @ thiyd object was undertaken: x 

S. To determine the average weights of polien and 
nectar loads gathered by the bees. 


Tt is with pleasure that the writer ecimowledges the 
assistance of Dre Re Iv Parker in plenning and carrying 
out this problems 


The campus of the Kensas State Agricultural College 
at lenhettan, Kansas, constitutes e very goo] arboretua, 
ee fer as an apiculturist is concerned, Hot only are 
practically 011 native trees, shruba and herbs growing on 
the campus, but many exotic and intrnfueed species are 
found here. 

The tulip tree, indigenous to the Appelechien 
Mounteins is found here in full vigor and beeuty; the 
basewood or Americen linden grows on the carpus to be a 
stately tree, though naturally confined te # nore hunid, 
northeastern climatic sone; the teveriek, ueed exten- 
sively by landscape gardeners, commands the attention bee 
cause of ite widespread use on the campus heres these are 
a few of the introduced honey plente which can be studicd 
in an unnetural habitat. 

These facts heve an important bearing on the results 
of this problem, While such an elmmdsance of plants give 
an observer wore material with which to work, it gives 
results not in keeping with the limited flora of the 


average central Kaness locality. 

During the spring of 1927 the only method of pro~ 
cedure wes by means of observation. On herbs, shrubs and 
low trees the bees were watehed at work by getting as 
close to them as possible. When the bees were working in 
tall trees, field glasses were brought into use, resulting 
in very elese observation of the movements of the individ« 
usl bees. 3 

Reeords were kept of the ectivities of the bees on 
each species of plant observed. These observations lasted 
ae ea rule from two to five minutes. 

A method of determining the substance within the 
proventriculus cf the honeybee is given by Parker (1926, 
Pp» 14). The contente of the honey sac my be identificd 
es boing either honey or nectar by absorbing then on filter 
paper. The bee is dissected, pulling the abdomen apart 
from the thorax at the propodoun. The honey sec is punce 
tured allowing ite contents to spresd upon a plece of 
filter paper. The cutline of the liquid om the fliter 
paper ies indicated by e pencil line while it is still 
moist. Arter drying, honey leaves a transparent spot, 
which upon further drying becomes hardy while the neetar 
Spots vary in degree of transparency from almost none to - 
ebout half that of honey, depending upon the influence of 
weather upon the density of necter. 


Capturing and dissecting representative bees suggested 
the pessibility of weighing the loads carried by the bees. 
Tt could easily be seen that the loads varied not only aet« 
cording to the plent visited but @so according to the 
time of day andi other ecological conditions, which factors 
influenced the availability of the pollen and necter to 
the bees, } 

In securing weights the bees were captured and killed 
in eyanide botties, then transferred to vials labeled as 
to plant from whieh taken, date, end time of day, Each 
vial contained from three to fifteen bees, the number 
varying with the number of bees that could be captured. 
The vial and contents were then weighed on the analytical 
balances, and weight recorded, All pollen eollected upon 
the pollen basket or eorbdieula was then removed and the 
Viel and bees again weighed. ‘The difference in weights 
gave the weight of the pollen removed from the entire 
number of bees, 

The bees were then dissected to determine contents of 
the honey sac. To do this the thorax of the insect was 
grasped by the left hend end the abdomen caught by a blunt 
pair of forceps held in the right hand. A short, sharp 
pull separated the abdomen ani thorax at the propodeum, 


only the alimentary traet remaining intect. Thus, the 
proventriculus or honey sac was disclosed without rupture 
ing it. The honey sac is then ruptured on « piece of 
filter paper ani treated as stated above. Park (1926) has 
a method which does not necessitate the killing of the in- 
sect, but as live bees are troublesome to handle and would 
eeuse complications in weighing, this was thought to be 
the better method. 

The viel end dismembered bees are then weighed the 
third time and this weight subtracted from the second 
weight giving the total weight of nectar. Proper entries 
were made, giving these different weights and the number 
of bees, so that the average weight of both pollen and 
nectar could be calculated, 

The fact that representative bees were usually just 
out of reach on the shrube and were totelly inaccessible 
on tall trees led to the devising of the “bee catcher" 
shown in figure i. The idea was that of the author, who 
took it to Professor E, V. Floyd of the Physics Departe 
ment of KsSeAeC. for amplification of the idea into a 
reality. Professor Floyd suggested several improvements 
andé eontrituted meh of his tine to the manufacture of the 
instrument. Though it was not finished until near the end 
of the experiment it performed very credibly, and holds 
great promise for future work of this nature. 


OBSERVATIONS 


Lowell (in A BG and K ¥ Z of Bee Culture; Root, 
1923) defines a honey plant as one which secretes nectar, 
accessible to honeybees, in quantities sufficiently large 
to be of prectical importence to beekeepers. 

A complete list of the plants in this locality on 
‘which bees were observed at work is given in Table IV. 
fhe food plants of the bee are placed in three elasses 
depending on whether they supply pollen, nectar, or both 
pollen and neeters | | 

fhe firet object of this problem was to complie a 
chronological sequences of the blooming dates of food 
plants of honeybees for this loeslity. This is given in 
figure 2. Thies sequence bas been derived as follows: 
The first and lest observetions made in 1987 and ta 1928 
wore graphically set dow, below which was set the limite 
of bloom es noted by F. F. Crevecoour (unpublished) ot 
(nage, Kenses, which location is about 50 miles north and 
eest of Menhattan, Kansass The limits of blooming os 
noted for 1027 and 1926 et lenhattan were compared with 
the limits of several yoare observation by Cravecoour, 
and the average derived ss given in figure 2. Certain 


individual plants here given will be reviewed under the 
heading discussion. 


A totel of 372 observations wore mde and recorded as 


to the type of food available to bees from different = ° 


plants, but only $46 records wore kept on the nunber of | 
bees observed on each plant at the time of obsorvation, 
Table V gives s tabular review of the number of bees ob- 
served. Below the number of observations made and the 
number of bees observed are given the pereentage per houp 
of the tote] involved, Figure 3 presents fable V graphice 
ally. 

The number of hourly observations inereased repidly 
wmtil nearly noon, then dropped off more slowly, the sude 
don break at 16:00 noon being due to the lamch hour. I¢ 
observations hed been carried on normally curve A would 
have continued dircetiy from 12 noon to 1200 pe me, ond 
likewise curve B would have followed the same gonerel 
soured. It is noticed that curve 3, the per cont of the 
total nusber of bees per hour, follows almost exactly the 
per cent of total numbor of observations, This is oxe 
plained whon it is noted by Table IV how nearly all hourly 
averages of bees noted por observation coincided with the 
average of the total. 

Table VI is taken directly from the field records, 
giving the record of whet the bees were doing at cach obe 
servation. Table V is the totale of Zable Vi. From this 


table was derived figure 4, Tho number of bees securing 
nectar or both pollen and nectar increased very rapidly 
duping the afternoon (the sudden break in the curve at 
noon due to leek of observations being mde). Chiefly 
noticeable 1s the manner in whieh the eurves for pollen 
While that for pollen only tends to drag behind, minteins 
its poak from 10t30 as me to 1830 pe me, ond then drope 
elnost completely off by 2:00 ps a This te in eecord 
with the findings of Parker (2926) at Amos, Tove. 

Zable Vil is the record for ten plants which bleon 
fron carly larch until the middle part of April, vis. — 
soft maple, white elm, slippery elm, cornelian cherry, 
apricot, plum, poar, Japanose quince, box elder end apple. 
Pigure 5 4s derived from Zable Vil. ‘the prominent pert 
played by the pollen producing plants is to be noticed 
hore. The curve for the number of bees securing pollen 
alone fer exevods that for nectar ulene op that for pollen 
end nectar, When it 1a considered thst when both pollen 
and nectar ere collected fron the sau flover thet usw lily 
only sufficient neetar is obteined to moisten the pollen, 
the importance of these carly plants es producers of pol- 
len for brood rearing can be realised. 


The most outstanding fact from Zable VIII and figure 6 
is the emll amount of pollen alone gathered fron the 
follewing plants: honeysuckles, dandelion, redid, 
“esourt current, strawberry, (io buckeye, horse chestnut, 
berberry, flowering maple and hawthormes. This may be due 
to the fact that more varkotios of plante are in bloom go 
thet the flowers must offer nectar as an inducement for 
insect visitors. The sudden rush of bees for the field as 
soon as the temperature rises is indicated by the rapid - 
vise from 6200 G. me to 9700 @. m, reeching the poak be= 
tween 10300 B+ me and 11:00 @s me The dessent throughout 
the afternoon is slow, dropping off abruptly about 4300 
Se Me when the sun gets low and the temperature érops. 

fable IX and figure 7 presents the observations mado 
on ix plents preceding the min honey flow from iy 15 te 
dame 15, These plants wore tulip tree, temrisk, white 
clover, yellow sweet clover, persimmon and basswood. The 
carly rush of bees wae due almost exclusively to the basse 
wood neeter flow, which quickly fe11 off and was then 
taken up by the flow from yellow sweet clover about 10:00 
Ge Me The late afternoon rise was due to the basswood 
agein becoming attractive to bees aa the evening decane 
cooler. 


The second phase of the problem, the weighing of the 
_ leads secured by the bees, arose from the necessity of 
knowing for eertain whether the bees were securing nectar, 
er whether they were merely searching for it as they 
loaded themselves with pollen. Observations on maple 
trees were of necessity mde through field glasses, so 
thet it was diffieult to determine whether the bees were 
securing eny nectar. 

At the time the soft maples come inte bloom no other 
pollen producing plents are in bloom in this locality. 
Thus, a splendid opportunity was at hand te capture the 
bees as they returned to the hive, loaded with whatever 
they hed collected. Bees with average size pollen loads 
were usually captured, although some extremely large and 
email loads were taken in an endeavor to determine which 
bees, if any, were bringing in nectar with the pollen. 
Observations among the blossoms hed determined thet every 
bee was gathering pollen, mt it was not a certainty that 
necter was being gathered. 

Results of these weights ere given in Table X, pree 
sented graphically in figure 8. The morning of March 10, 
1928, was cloudy, but the sun came out warm about noon, 
sending the temperature up to 66° F. at 12:30 p. m, and 
inereasing to 74.5° P. by late afternoon, This was the 


best day that the boes had fm which to gather pollen, and 
the most was made of the opportunity. The last bees come 
ing in et 6:00 De me carried the lergest loads of pollen, 
whieh might tend to indfeate thet pollen 4s made more 
available by continued warnth. 

fod to be «01193 grams, The Mghtest loads brought tn 
averaged .00727 grams for 12 boos, a deviation of .00466 
wes .0200 for 18 bees, brought in at 12:30 6. m. on 
Neweh 11, 1088, This exceeded tho average by .00907 crams, 
Ho doubt this great @ifference in weight of lead can be 
treced directly to the weather con@itions, affecting not 
only the availability of the pollen but else the actions 
of the bees in flying. 

The avorape load contained in the honey sac was found 
to be .00276 grams, ranging from .00679 grems to .0onl2 
grems for a@ifferent hours ef the dey, In order to show 
that very Little, 4f any, nectar was being collected the 
spots on the filter paper made by the contents of the 
to whether they gave the appearence of honey or nectars 
fable XI. There were 102 bees with mterial in the pro- 
ventioulus, while 111 or 52.12% of the total came beck 


te the hive with large lesds of pollen and empty honey 

Of the 102 loaded bees, 68 gave evidence of having 
some honey in the stomeh, while 54 carried sone substance 
similar to nectar or very thin honey; that is, 31.98% of — 
the bees carrying pollen, or 66.66% of those having 
material in the proventriculus retumed to the hive with 
some honoys nly 15.96% of the totes, or 33.33% of those 
having woight in honey sac, returned with mteriel ree 
seubling nectar. 

The honey carried by the 69 bees composed a bulk suf} 
ficient to spresd over 986 square millimeters of filter 
paper, while the se-calicd nectar spots covered only 258 
equere miliimeters, This cives en average of 14.5 square 
millimeters per bee, carrying honey, and only 7.58 square 
willineters per bee carrying nectar. ‘fhe honey spots con« 
stituted 79.26% of the area covered, while the lighter 
spots comprised 20.74% of the erca, Thus, it ie safe to 
sey thet two-thirds of the bees involved carried four- 
fifths of the material in question as honey while one« 
third of the bees carried only one-fifth of the osteriel. 
i¢ is ® common observation that the nectar, being much 
thinner, will be absorbed by the filter paper faster and 
Will make @ lerge spot in couperison with the seue volun 


of honey. It would eppoer from the foregoing thet the 
amount of neeter carried would be very negligible. 

Table XII gives the wolghts of pollen and nectar 
Loads from all bees welched, the number of beces carrying 
each lead, and the total number of hees at cach welguings 
We find that S15 bees or 67.85% of those weighed cerried 
on average of «01078 grams of pollen per loads and 244 
bees or 32.16% carried an average of .006625 cram of 
nectar. Figures 9 and 10 present these tables graghic« 
ailye 5 : | 


Neple 


Follett (1920) quotes a report from Iowa of a scale 
hive showing a gain of one to two pounds daily from soft 
maple, inferring thet this gain is from nectar. ly ob- — 
lief thet pollen alone was collected but the actual exe 
amination and weighing of bees shows that no nectar was 
secured from soft maple in this locality during 1928, 
This inerease in hive weight, however, could be accredited 
to the pollen brought in by the bees, Brood rearing at 
thet season could net consume a fraction of the pollen 
brought in, so it would be stored. At the averege load 


of .0119 grems, with 75 boos arriving por minute ( o very 
Low estimate on bright warm days), 16 would require 8,47 
hours to bring one pound of pollen into the hive. 

In on effort to detervine (ut nuuter of bees gather= 
ing from seft maple an Leclated tree was closely observed 
 @uping the eftermoo of March 9, 1923. This tree was 
about one-fifth im full blocs, well protected by surrounde 
ing trees end etending in tho full mmlight. The dey was 
cooler and more windy then wes comfortable and not as 
meuy bees were flying as did norsally in the afternoon. 

Gable XLII presents the results for that series of 
observations. The thermoweter was placed in the tree 
bout five fect above ground, in the shade. Tompersture 
for eseh observation. Prom this teble it is seen thet 
to 70° F. or velow on & clouly day. 


Elms 


While blooming profusely in 1927, the days were so 
ool and reiny thet there was no opportunity for the bees 
te gather pollen from the elm trees, In 1928 the american 
elm came into bloom during the latter pert ef ths acts 
maple bloom, and as the weather was very good for several 


cesatble from both Amertean and slippery ol. 

along the strom wore ¢xtonsively worked for both pollen 
ead neetars, Golden willow en@ foraythle had only e fon - 
honey bee visiters. ‘On Maveh 25, 1988, the apricots pro» 
gonted a riot of color, and the bees made good use of the 
tine they haé before a frost eut short the bloom. 

and neecter in 1927, but the severe freeze in 1928 stopped 
them, as 2¢ did for the fruit Dloom.s Pears were almost 
they were eut short. ‘fhe Japenese quince, however, blos= 
| some steadily, scomingly being able to withetend the 
following plants were held beck from e week to ten days 
ister then in 1987. Fruit bleom wes heavy in 1927, but 
there were only @ few scattered days which were suitable 
for the flight ectivities of the bees, Despite the in~ 
element weather apple, poar and cherry bloesoms wore woll 


fertilised, as shown by the heavy set of fruit ths écacon, 


The coumon dandelion is reported to be a more im- 
is in this locelity. The ¢ollege campus, the city park 
and vacant lots in the ¢ity are quite yellow with blcon 
carly in April, but the countryeide and hills ere ro+ 
latively free. 

Though e few early blooms wore noticed in late March, 
it was not until the first week in April that the bees 
were noted at work very intensively on the dandelions, 

In the eerly spring the blossoms were found to remain 
Closed util about 7100 or 6:00 a. ms, depending upon the 
weather, and then usually closing up egein shortly after 
noon tim. As the seasm advanced they opened earlier and 
remained open throughout the entire day. 


Reddud 


The hill sides along water courses were found to be 
covered with « surprisingly large number of the redbud 
trees, This tree, one of the legumes, was found to be a 
highly available source of pollen and nectar, and ean be 
considered ean important eouree of brood-rearing food. 


Tarmmpisk 

This shrub op emll tree is used quite extensively 
throughout the centrel portion of the state in landscape 
family Temaricaceae are mainly distributed in the Moditers 
ranean region end in Contrel Asia (Wiegand in Standard 
Cyclopedia of Horticulture, ie i. Batley, 1914). By 
means of small leaves, sunken stomta, water~storing 
tissue, and other eontrivances, the mombers of this family 
ere adapted for life in the dry regions in which they live, 
In its netive habitet, foliage-glands exerete an excess 
of absorbed mineral matter, and this very hygroscopic 
exeretion ecoumiletes on the surface ef the plant. 

Careful observation of tho bees on the tamrisk 
plents in thie locality showed that the bece were securing 
@ liguid from the flowers, prosumbly nectar, and wore not 
attracted to the foliage. The hygroscopic excretion 
montioned by Wiegand either dooa not exist in this habitet 
or else it is not attractive to the honeybee. Because of 
ite Grough resistance, its long period of bloom, end the 
large amounts of pollen and nectar secured from it by the 
bees, it holds promise of becoming en important carly 
honey plant. 3 


The min souree of surplus honey in the northern and 
castor states, white clover 19 useful only in the early 
spring in this locality ee an ald to t The 
cool, hunild westher of Mey an@ early Jime induce a great 
mss of blossoms, but the folloving hot, dry, sumor 
onan secs sel ee oe oes 
surplus from this plant. 


ae 


Couing into bloom about # month byfore the white 
species of Molilotus, the yellows sv0et clover tides the 
Doce of contiel Sansas over thoty most jerttieal porto’. 


At this stage of brood-rearing the ier stores are 
usually exhausted end but for the aceured from this 
Plant the bees would be severely | for the min 


honey flow from te wits sweet clover, | 

Table III does not cover the entire list of plant 
species inom to bloow in this locality, but morely liste 
those plants from which records were mafe'when the bees 


i. on the average, the earliest pollen for broods 
rearing is eveilable from soft maple about March 6. 
2, Importent broodrearing honey plants of this 
locality are: | : 
@. Soft maple for carly pollens 
b. Fruit bloom, Japanese quince and dandelion for 
Gs Honeysuckle for pollen end nectar soon after 
fruit bloom. 
a. White clover and yellow sweet clover for pollen 
and necter just preceding the main honey flow. 
These plante are important because of their 
ebundance end because of their availability to 
the honeybee. 
3. ‘The early honey plants ere more important as 
4. Of the total mumber of bees observed, 48.95% col- 
lected both pollen and nectar, 52.92% collected only nectar 
end 18.15% collected only pollen. Bees gathering pollen 
utiligze the necter from the same species of plants for . 
moistening the pollen loads whenever any nectar is aveile 
able. 


5. Tho average woight of pollen load collected by 
the bees was 201072 grams for 515 bees taken on 16 plent 
species. The greatest Load was .05607 grams from en une 
known epecies of roses : 
bees teken on 18 plant species, The greatest load was 
20424 grams for honeysuckle. 

Ge With aveileble food plants of honeybees present, 
weathor conditions are the determining factors in the . 
gathering of food by the honeybee. Proper conditions for 
ities of the bees. 
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Record of Ten Berliy Honey Plants 
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Reeord of Ten Middle Season Honey Plents 
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Resulte of Filter Paper Tests Prom Soft Maple 


manwes ennanends 


= OF 58 0) OF oe GO oF Oe Oe 08 Oe 


f | ASZ° aenar nage 8 
cE 


segagesageasey 3 


niiiiiit - é 


FCEECEECEUCEEE 


* 
H = & <2 Oe 25 OF Gh oF Go ae Se GD AF oF 


Maple 365651 :214;.01665 ; 7840 
t .0512: 10:.00512 +62650+ 26;.01686: 16 
Dandelion t e2088: 27:.009065 :.0956: 18; : 2 
Japanese 2 s0872: 15:.0067 1.0646: 12:.00536: 135 
Redbud — + ~O667; 11:.00535 ;.0715: 9:.00702: 15 
Cherry t .0087: 4:.00217 120163: 8:.00208: 10 
Apple ¢ 0996: 123.0085 1.20651; 11:.00601; 
Crab apple F] “Pa #00325: 4:,00312; 
$ : 3 - ¢@OBS1: &:.00582: 
Pea tree : : 2<0212: 23.0106 +: 
iek & 22623: 46; .005702:.2558; 46:.00551; 
White Clever i< : 28:.00588 : : 18:.00321: 
3 2 200120; 1:20120 ; 


Ky. Coffee tree ae 
Yellow Sweet + a, «4588: 98;.00466 :.2136: 45:.00474: 


Russian Olive : -0250; 4:.00625 :.0175: 3:.00876 
Pers immon ¢ «2266: 23. t* t 4:.01197 
Deg Brier Rose ¢ «0183: 4: t “he 

Rose #2 : «0184: 5:.00813 : Hy 

Rose te t Vee 8 : : 
Veronica : : 20266: 2:.0085 
Basswood : eOT27;: 113-0066 1.1014: 29;.0065 
White Sweet Clover : 


Sacca8etelfenat 


i 


Observations on Soft Maple 
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Pigure 1. 


The "bee catcher" designed by 
Professor E. V. Floyd. 
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Figure 2. Blooming sequence of brood-rearing honey 
pients eat Manhatten, Kansas, for 1927+28, 


Figure 5S. Summary of observations and bees 
observed (by per cent). 


Cees de 


Pigure 4. Sucmry of field resords (ty setual 
number of bees). 


Wumber of bees visiting ten eerily 
season honey plants per hour. 


seeson honey plants per hour. 
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Figure 9. Weights of pollen. 
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Pigure 10. Weights of necter 


